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1 ] * 1 ©R0Ml:lSSnfc^D^7AO 
CPU (Dgfr \Z9&L'0 X9cWr&tth\Ztil 

■EC p u##*M^£&fT Lfc c £ £^iT#ttfE£{l^ 
££oT^U7£n£*^-/Vy77<!:> MESSIER 
0M£>7 F l/X$MK^©7 F UX£ra£fl*T4<M* 
§H^Lfc^2^ROM<h, 7KUX«*t*iH?'*7 

*H:ttbT*n6^-HSUfc4:*Cfl(r8BfB2OR0M^ 
6^x-^tH^€rW"pI"r^<i:it)tlStIffi^ 1 ©ROM* 
&0x-*ttia£StJhU *fcttl(lE 
£ 2 R OM**lilM*S:UJ* b£ Z. t %*fr$t^zi - FiK 

ffpJT -5 t £ IftCfB 2 <D R O M £ <D x ™ ^ W ~h * 
StiLTS R O Mffl ^J^SISP fc £ t £ T & v 

M#R2] ROMffl*«J*»tt* 7Hl/X*«*« 

FUXx-^tStfc*-r-5tt:ttIil»t, ifflEJtttBtt** 

y htftffilc&St+i-A'y^ri^OROMU-KlB 

^*aa**s»i©naiii»<!:, si^rom^ 
iiiattJi**ftlW*ns*2©ii3iiattt, lifrE^y^ia 30 

»**fey h«ffi(c&StWE=* 1 3.-A^>7 7*'&ORO 
MU-K«#*aift*ii:SS3 0ll8|plKt, S52(£R 

omow^a* uwesb 3 ©»aH»©ai*i»c«t 
e KfltAfc z t s«*#g 2 E*©^-* f n n 

[fflf#W4] ^lcOROMtcH^^tifcyn^^A© 

&t*Kr £ cpu onfr tc^s:^ xftm vtzttbizm 

KcfcoT^ U7£tl£*^--/\^y7 7<^ liMS8f§l<BR 40 
0M<£>7 F l/7,SM^n<7)7 F UX^fflKflflrT *tfr^ 
^@^bfc^2OR0M<h, 7HUX««*»ttTS7 
HUX»«»IN»t, J»E7HUX«a*lWW^*lrt* 

nr^-5 7 Fi^«*£CPu©:/n^5A#^>*ffi 

t Sttttr £ JtttSft <b &ffi A fc 7^ ? d n > M zl - * 
fcts^T. KfElfc«!iatt#<ttE7Kl/Xtif«fcfl(rECP 

U © y 5 A * £ > ?m t ©-gc^s-r-sfcm^ & tB 

WStty httffiKftfl* IB2OR0M^*ttl* 



OA**»±"rstt 5 b^WE»2(OROM*<E»WEC 
P U ^ CO ^ <D A ^ * ff^I ? X -f y ^ 0 & i * fiB X- fc 

[0 0 0 1 ] 

jWrsROM^a^ROMrt^x-^^BtofflasfT 
A££i;fc**££*Hrr* - ^ * □ 3 > 

[0 0 0 2] 

[££*<£>}£«] 0 8tet£*OROMftO:/D^AfC£ 

5) , 2 0 0tt«EiE^Py7A*<»5e*nfcEEPRO 
MT'fe^o V-Y^Dr3>fcTa-^ 1 0 OJC&^T. 4 0 
tt^Di^AtfBSSttfcROM, 4 2tt#£i£*'PTte 
&;* : EUT*£RAM, 4 4^£7F1/Xf"^rg 
^Wl/yX^, 4 6&7FI/XAX4 SIiCDt^ 

-^;U, 5 2tt->U7^7 f -^ttl^l©fc«>©vU7;i/ 
tfWS^ 5 4 H-> U 7^f -i' A^^fcfeOy U 7 A 
A^S 1 ?-, 110UCPU, 12 0^R^ (JMP 
**<ftSftTti5 J MPft^-KROMT*- . 
CPU1 1 0<hxU7;i^ffi^5 2£J;tf 
->U 7;UA** : F 5 4 ^fflKtevU 7;UAffl*H»^ 

[0 0 0 3] &K»ffrC^TRfflT3. ^©V-T^D 
3>tfj.-^ 1 0 0tCt5ttSROM4 Ott* Sit^FtCI^ 

R0Mt»5. fiEoT. -BKi&^n*:^ ^(Dfa®* 
SSTSCltttT^JS:^. L^U, aHtz«, ROM 4 

ortf-as^nfc7 p D^^A©^ft^SiS / *i-^i ( ^ 

[0 0 0 4] V>fi7D3>lfa-^ 1 0 0*»ifiUfc» 

f:ROM4 ort©^n^7AH*50^T^F*^»E*n 
3- 1 5 6 2 3 l%Wffi¥l-2 3 2 44 7%^ 

fcftoRWBtftS. H9lc*liT, (a) tt^A-&* 
^^^□y^A^^b, (b) tt^*^«EiESftty 
p^^A<0*n*^To ^O^StcJ;^^, 7^nn 
>e^L-^ 1 0 OrttC, l/yX^4 4^fflf$ni»o U 
^*4 4l:tt. 0IJA«, yU7MMf 5 4 5:^1 
TArtSftfcr-^RfcSft*. JMP*^3-HR 
OM120tCti, JMPft^3-F (jmpl-jmp 
4) ^»3£*tlS. 3ft*5* jmpl-jmp4^, JM 



• 



3 

0*^7 >Ktt, RAM 4 2rt<0Bf£<&ffitt<Z>5teffi7 K 

[0 0 0 5] ROM4 QVWJUtfyAtD^Mt&lfif&M. 

UX««»gSn5. 0 9 (a) Kfc^T, 

^ntt^o ^LT, EEPROM2 0 0rti:ftM 
ftfclEU^D^A**, i/U7;HB^SB^5 2S^b 
fcf-*l:«k57KUy v>^t'cfc^T, x'J7;i/A^ 
igf 5 4^ltl*7< ^D3>t!a»^ 1 0 OKIE 
0&£ft£o ^bT, RAM4 2<O0f^©««J'»S* 

ROM1 2 0rtOJMP*^0)^5>K**JtT7HU 

D3>tf^.-^ 1 0 0 K&^Tfc, iEL^Di^A** 

EE PROM 2 0 OKHgSft&l^. {ftCDafr*JS^* ^ 

[0 0 0 6] ^CD&, V'f ^Dn>t!jL-^ 10 0 ttie 
^#£ft£, Jt«@»4 6tt, T<^D3>tf^-^ 1 

0 O<0SIS«ftfl#l;:. 7 8Kl§m3 7 FUX 

r-^tl/y^5'4 4rt©«<t*JtttTSo -tns**— 
Jt«lelK4 6tt, -Sit*JMP#^3- 

H ROM 1 2 0lcWLTffi^T£o -afl^tCJtxUT, 

JMPft^a-KROM 1 2 0fiOJMP**3- K# 
T-^/U5 0t:ffi*^ni) o £<D£€T, ROM4 0* 

T, CPU 1 1 Ott, x-^A*X 5 0**5 JMP»^3 

oT, WJL RAM4 2\zm%&£tlfz]Els^7atf7 
Art^fTSft*. RAM 4 2t;:#i*&£ft/iIEl^7 P P 
^5AC0^fT&ROM4 0 <D^ai/yA\zm^>tztb\Z. 
RAM4 2|^OIEL^7 P D^^A<7)S^^SP^^, 7n 
{fyAt3 t J>& ££HT£ <t 5 fc#«£fflH*)WMfl3 ft 

[0 0 0 7] Kk^O^miZ^-DX, 09 (a) tC^fcfc 
5£ROM4 Ort^^^^t'Eft^ftT^^^tr 

i^AKlftfe^T, 09 (b) tC^-TJ:'5tCRAM4 2 
rt^EL^n^Art^frSftS. 
[0 0 0 8] T-r^nn>tfzL-^ 1 0 0 £LT. ^ 

?&V<^a:n>t?rL-^ 1 0 OTtt, +a-A7 7 7 
^3-H^Mt^r-^^R0M4 O^eA^-T 

[0 0 0 9] tt«E»4 60*-&fi^£fflaT*£. * 
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3.-Ay77i*JMPft^3-HROMl 20^(^JM 
P#*a-K£A^"a -t<Z)t*, RO 

M4 O^br-^/U 5 0^©x— ^tH^J4»lhSft 
5. rfcto^ ROM 4 Otf-^/WS 0t©»lKtt 
tyOMZtiZo JMP^a-H^Sft/MKOf-J 
T«jS£ftT^**£K:tt* JMP*^3-HS*dET 
£|g&^- * © 3 "6 <0— »©*.36** j. - A 777 I-® 0 

T5t, +a-A777^JMP^3-FW^ 
/0 x-^*»b^fc*tC J KROM1 2 0 t 

**, CPU 1 1 Ottffi^HftA^SrUffrsfca&^RO 
M4 0Sf-^/W5 0JcattT5^tSfi*TSt^ 

a*ftfcttfiT, ^Dn>tfi-^ 1 0 oa*«a#. 
fflss*frL&ttfttf&&&^ 7 

7F9x7a^l&iCH ROM4 OfctMflSftT 
JMPM3-HROM120W© 
20 J M Ptfrfrn- H^«E*ii*a*r tc* 777 \zWi 
#&*ftT^££<htc;&:5o A- F^x7CJ:6 

ffl&SMBB*****^ CPU 1 1 O^ffiftCD^S:* 

7 ^fefeT-f ^ D □ > h! a-^ 1 0 0 Tti, JMP# 
^3— FROM 12 0 ft© J MP*^3- KOR^-UIL/ 

[0 0 10] 

0t5*a-/ty7 7iJW6tlT^S(!:, ROMftO 

[0 0 11] c©«Wtt±IE©J:5?S:RIH*»«fc , rs& 
^T^ROMrtC07 P n^5A^^^lC**tC*f«a*r 

[0 0 12] 

40 mM&Miktz>fc$><D^ sa i 

£ftT^£7 KUXtMS£*^^7 7 7<£>7 P P^A 
*£>^ffii**— ftLfciSK:* 3U^ROM<27Fl/ 

2 0ROM^b^x-^ffl^£W^-r^t < !:t)(r^Dy 
7A«^nt^SSl ^ROMrt^Ox-^ttirtS 

LtCiSSTM^-KJRTi^SA* IT^ 1 OR 
OM^e^x-^tb^^WpIT5^<hfcfC^2C0ROM 
50 ^60)7 f -^Ui^*«Jl: , rSROMai^«Jft«*fiBA.fc 



5 

[0 0 13] B*JS2Et©»IBi:«5^^P3>i; 
i-^tt, ROMHJ*«Jttffl5**, 7 KUX 

i-*MU ^y^BII^U-fey httii:a«iROMU 

3 0|&ai3&i* ^2^ROM^tU^^A^b^3(7)ift 
[0 0 15] W*3S4E®0%Wtr^^-7^^nn>h! 

fl#tw<t-3TU-fey HttffiK&a^y^lSKi, ^75P 

U^©#^©A*S:«±"rsi:(i:fct»2<OROMA^ 
C P U^O^^A^SrttWt* 5X< y^EIKtSffiA. 

[0 0 16] 

mw<Dmm<DMM] bit. c^fswoie*©— 
^mommi. mi\tc<D%w<Dmmv>Mmi\z&z>^ 

-KL7 KUXx-:?K#j£LfcROM (Sl^RO 
M) 4 0<7)#ift*^x-^S:Hl^S^*7 Hl/Xf3- 

0ROM4 0fr£ffifi3ftfcx-*£x-*A*X 5 0i: 
ffii§£it£XU-Xx-hA777, 7ttHU^;KO« 
W©^^«toTfl#ail«ffit&0 JMP^a-HR 
OM (S20ROM) 1 2 Od^fflrtSftfcT-^fcx 

MPM^-HROM 1 2 OKftttSftT^StSM* 
H-HOHi^iPSftlWrsftlWiatt, 13ttCPUl 
1 0rt>e><O#tt3S£«^6 8t«»BR8^6fl)JMP 

n - f mim^ 7 o t <z>«ta«i &tz> i&afntHiKr 

(JETF. ORHKtiET) , 1 4ttJttt®&4 6**5<0 
-SMS^T-fey httflSK&OO REIKI 3*^©fi#T 
'J -fey httffitzfeS^y^iaa, 1 5te*^-A7 7 7 
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2^6<?)ROMU-KII^6 6*W>A-*l]lftl 7t 
K(ESftfcfifi:77fi»l 4<7)tb^t(7)»a?n^<h 
^ifeSfailIS& (BIT- OR@KtET) , 16H5 7f 
[HlSSl 4^Hl*i:ROMU-Hif6 6 <h(DI(&a»£fii!l 
m^S^XZfX U-X-r- h Ay 77 7 icm^r 
aftSI& (BTF, ANDtHlSScbEl") . 4 4tt«5t7H 
UXr-***B^£n*uyx*T*£. 6 2HCPU 
1 1 0 #*3L-/ty 7 7 2 l:»LTIH*t57 H U^T 
-^SSU 6 4tt*a-/t7 7 7 2 4^CPU 1 1 0 

[0 0 17] ft*. ROMtti*lW*»tt. £<D*£K: 
tt, Jt«@»4 6, 5y^l§lKl4, (DRESS 15, A 
NDIU&16, XU-X7 L -hA^7 7 645cfc^XU — 

7776, AND0&16, X'J-Xf-hA'777 7 

[0 0 18] 0 2te^^Uii>t£a-^<7)IW££i^ 
20 *T5fc»<D^<S>5 r H"e*S, 0£*3^T. (a) 
tt, i7D7^fl^t. (b) tt, ta-/^77 2 
rt(Z)r-^ft^Sto (c) tt, CPU1 lOcOiti^^ 
gf B JSttfltt* +i-Ay772*6CPUl 1 0\Z 
A^SfttT-j^SSt. (d) tt, CPUllOtf* 
7 7 2 \Z$tLTtti?)TZ>7 H UXf^^ 6 2 * 
^To CPUl lOW^yn^^A^^^it 
(e) tt, T^AX5 0^^^-/Vy7 7 
2KA£x-i7£^t\, (f) tt, ROM'J-Hif 6 
6£St\ (g) tt, ^z-A777 2^7Hl/X/U 
30 4 8 l:Hi*t57 K l/Xr-**St. *:x-A + 7 7 7 
2^#T^7 p D^^A^'>>^o{i|^^$ l ^ o (h) 

(i) tt* JMPA^3-H»7{i*7 0**T. 

(j) ti, 7y?0ttl 4<DtH*&iST. (k) tt, # 
mft&fB^ 6 8 ST- 

[0 0 19] WzmmZ'O^XWlW'fZo 7FI/XAX 
4 8^^7FUXT r -^^)tii^^, ta-/ty77 2i: 

r l j ro j mn:)S:6tROM4 0 

et-ROM4 o*^tt*m**isfrso cpu 

ifift. ^7h>X^7^tX«o 
[0 0 2 0] ^©v-f 57Dn>trj.-^^!BitSnfci: 
ROM4 0tctt3f^7 f, a* r 5A^H5E*nT 
H£o *fc. J MP^a-FROM 1 2 OlCtt, RA 
M (H^-fr-f) n<D(&fe$m<Dftm&i&lZft&tZ> J M 
P^lg^n^o ft*3, JMPtfr^rte, 4/HhO 

50 7a #yl*\zRt)&mL^7n# 7 Z>rz&t>\Z 
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a-lftr|BttSn&RAMrt©««T»S. ROM4 0 

tt. fl;UiH8K^;£ttfcEEPROM2 0 0*fflO>fc 

SSSSRffiTSttfcl::, RAMrt©«F3e«tt»CiEU^ 

ttJETKUXx-^fcbT rpci+2 j 3j«RSStl*t 
T3. T&fc>^ rpci+2 j ra^n^7A(05t 

[0 0 2 1 ] WT, l/yX^4 4IC^^7 P D^^A(0 
^«tt**«:5£3tt, RAMrt<0#^««(CiEb^^P 

TOj 7?»0, +a-/ty 77 2 <D-fuf y kt}V> $ 
\t7 F UXx-^ 6 2 KJ^TR^ttSttSBT**. 
-tLT, CPU110H ^a-A7 77 2^lT7 
FI/X rpci j <0T-*S:fi#Lfct?-£. -TSt, 
*a-/t7 77 2U rpci j i7u{f7&JjV>j?\Z 
RjTf*. ^UT, rpci J £7FUXA*X4 8 idffl 
^TSttfctC, ROMU-Ftf 6 6*#fi&l^;U 
T&SHl/^I/^TSo 5yf HKl 4©*JJ(H*l;>J>Rf6 
httSgT*StT£. "T*tfc-fe. ^^UlS&l 
4<0ffiattLl^;i^*-5tT5. T£t, OR@Bl 
SOAAHtfe^Ll/^TSSA^, XU-Xf-h 

ttS#*fc*Mft*tlT^«»*^3- HSROM4 0 Kffl 

ta-A'7 77 2H T-?/U5 0*^3-H* 

T\ ROM40B7FI/X rpci , PC 1 + 1 J KteJtt 
SnTOS2/HhOf-^opl, op2£W*jU 

pi, op2$Am Tfet)^, -tt-f i \z& 

(0 2 (b) #fH) . 

[0022] CPU1 10^67FI/X Tpci J £>x 

opUCPUll 0tC&LTtH^T£o ctoT, 
-A*y7 7 2(*)<£>T r -^gC& r 1 j \ZU2> (0 2 (b) 
©iJ->f i/;U#2#Bg) o r-^*^ r lj Ic&ofctf) 

3, T&fc^ rpci+2 J $:7F UXAX 4 8 [Ztiif] 
?£tt%\Z* ROMU-Ffi-^6 6 I^^T 

3-F0^3-FT*4C(!:*CPUl 1 0*<BBIl"f 
St (02 (c) (DW 9 )V# Z&Wl * *a-A^7 
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T2\z^^<D9m^o%M^ cpunon t 

^5>F*«IW*nT^7Fl/X rpci+i j ©x- 

^Sta-/ty77 2l:S*t5 (0 2 (d) (DVf 9 
;U#2-#4#!H) o *a-/ty77 2tt, ^C^S^fC 
JfXT, §ftLTt^f-^op2^:CPUl 1 0 tCtH 
X*t2>, iot, ^-A777 2rt^)T-^»H 

roj lefts (02 (b) <oiM£;u#3#!H) . 

[0023] CPU1 10H 1M^# 5-# 8fct3 

^t, r-?opi, o p 2*^3tc5A^(cflsi;fciaa 

iff £It5o 02 (c) Ttt, 7FUX TPC2 j *6f- 
^SK*a^»XSfr^» S^7FI/X rpc2 j 
K«#attffl.ffl**«S*tlTV^, C<Dm, CPU 11 
OttfllJgKTKl'X r PC2 j £7>7-trXT£ (0 2 
(d) ©1J--f ^;U#4-#8#BB) o ft&, 02 (e) 
T-^/U5 0^3-F(?)fegEt 

[0 0 2 4] l/yX^4 4 Ktt^S&l/ny? A4>$teS 

SftfetLT rpci+2 J ^R^^nto^ot, 

A 7 77 2^ r p C 1+2 J £7 FI/X/U4 8{Cffl^-T 
20 St, Jt«EII&4 6tt, — S^tSHU^JI/fcTS (0 
2 (h) . T£t, ^y^ElKl 4©tb**«HU 

^KftS (0 2 (j) #HB) o ^y^lHlKl 4©H1/ 
^;K3Dttl^tJ:oTORiai»l S^ffi^HU-^MCft 
S<£T, XU-Xt-FA7776«1;5o fi£oT> 
ROM4 Ort^^x-^tex-^AX 5 0 £tti*/£tl& 
^. 7yfiBl 4<Offl*ttANDiattl 6 CD— #<£>A 
f]tt£2><D-C* AND0S&1 6ttROM>J-Fflt6 6 
OHfiSi^SttffifcftS. +a-/1y77 2HROM 
U — 6 6^Hl/^W:lTMOT% ANDlH]S& 

30 i eaffl^ttHU^KftSo .tot. xu-xf-F 

rty7T7&m*iSMft&lZ&2>. fflW@tt8tt, AN 
DEIB1 6©a*A<HU^;KC&Stfil!)U, JMPft 
^n- FROM 1 2 0^b, J MP#1*£J(g#uTTfcH 

[0 0 2 5] JMPM3-FROM12 0i^» * 
?\ #^n-F<Oft^fJ©2/W j mp 

1, Jmp2^Dyd/fi^RaiUTfi*Hl*Sn 
5, r-^jmpl, jmp2tt, f-?/U5 0S^ 
Lt*3L-Ay77 2f:X*f5 (0 2 (e) <OlM f 
40 ^#3, #4#BB) • *a-;l7 77 2rtOf-?fti*' 
T2J \Z&&<D-C (02 (b) 01M^;U# 4#HS) , 

[0026] CPUllOti, x-^ o p 1 , o p 2 T 

77 2 13, 7FI/X r p C 1 + 1 J <0#C0)7FI/X TPC 
l+2j ©A^3-F*B*-TS. ^©BsJifafcUT, * 
a-A777 2H SRfltMf-^jmplSCP 
UllOtCUB^TSo *a-;t777 2WO 

X-**C** r lJ £ft££>T, *a-/t777 2H A 



2\t rp C 1+4 J £7 8lCtB^T £<h<tt> 

l£, ROMU-HM6 6*HU^;KC-fS (0 2 
(f) , (g) (D^-T^7Jl/#9-# 1 1#RB) o ROM 
U-Kffi#6 6t:)£i;TJ MP#^3»FROM 1 2 0 
*6 hOf-* ] mp 3, j 

mp 47^ttJ^£tl£o :^f>Of-?imp3, imp 

■fS (0 2 (e) <D'*'(#)l# 1 0, # 1 1#!H) o 
[0 0 2 7] — -ft, CPU110H f-?]mpl4< 
J MP#1f^^3- KTfeofcCch^rftlO, JMP^ 

Cl+3 J <£>x-*£g*T& (02 (d) (DiMitJVX 
9-#l 1) o +a-A'7 77 2H -€-©fi*fcJ«i;T 
$&LT^£x~^ j mp 2, jmp3£CPU110 
ctesrr* (0 2 (c) (D^-i^)in 10, 
Si) o a^T, +a-Ay77 2rt<Dr-^*tt >" 1 j 

f-?imp3, j mp 4 &At)Ltc£%\Z 

r 2 j it*_T r 3 j irftoT^fc (02 (b) otM^ 
;i/#io#BB). jmp#^14/H h-vrnfUZtix^ 

Z><DT\ CPU110H i80<Ol/HhSS*t5fc 
7H1/Xr»^6 2tlT rpci+5 J £tH^T 
^W\'7772il ^©B^ICJBCT, ffi&LT 
^5f-? j mp 4£CPU 1 1 OfCfcirr^o 
T> ^-^777 2^7"^ ro J ICftS. 

[0 0 2 8] IMff§R8lt JMPW3-F^JMP 
#^-KROMl 2 0A^6ai*Sn»fcofcWf^"C, 

(02 ( i ) mm) . 7yfi»l 4tt, OR0S&1 3 

■6±3if«D^«tr3TU-fey htttBKfc* (02 (j) # 

ORHSSl 5HROM'J-Kfi^6 6 £tt 

IC&Sfc, ROM4 0*6<Of-^ f-^/U5 0 
6^T*i-My77 2 KA^T£«> 5y?0Kl4 
^tB^^#AT^AND0S&l 6©— *<Z)A^**LU^ 
MZt£&<DT\ ANDtHS&l 6«LKJK:Mo £o 
T, XI) -Xt— hA777 7 ttfll^aiS*±ttlB^tt 
5o tftb?, JMP^n-FROMl 2 0(7) 

x-^&, f-^/us o^tH^fta^ 
[0 0 2 9] +a-A777 2H u-<^;i/# i lfcts 
^T, ^^-F^SiOt^fc*!: rpci+6 J £7 

K UX AX 4 8 KtUaTS £ t h \Z R OM 'J - H fBH 6 

6*H!^;H;iT£ (02 (f) , (g) <DD--f 

1 l-# 1 3#ffi) o ^<D«FjSTttUE^XU-XT— h 

6tmnmmiKm\zr^'Dr^0x\ hu^w 

ROM'J- K«^6 6fCJgi;T, ROM4 0^b, 7F 
l/X rPCl+6 , PC 1+7 j Or-^ To p 7, op 
8J ^f-^/U5 0l:tB**nS. +a-/\'77 7 2 
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\t, f-^/U5 O^bT-^ Top 7, op8j £IR 

[0 0 3 0] L^b, CPU 1 1 0**5, J MP#^ 
*fr^7»^»tt»*fi^ 6 8 3ft«ffl**ftS (02 

(k) . ta-/V;77 2lt »«3Stfi^6 8 

KckoT£U7Sft£. fi£oT> r-^ Cop 7, op 
8J tt*3.-;1y77 2lC*3^TiH«"rS. cfcoT, * 
1-/^77 2^x^*14 r o nc&s. * 
a-;^77 207 r P^7A* , )>^lt *CCPU1 

/o l 0^6r-*S«#;£ttfc£SK:, 7Fl/Xf-^6 
2 36^T«tCR3esnSo fcfc, CPU1 1 OO^n^ 
ylKfs^>9\t. JMP*^n-HO*^7>TOt 

[0 0 3 1] jJLbCDJcSKLT. lEU^D^AtC^ 
firTSfc*© JMP*^-HS JMP^a- FRO 
Ml 2 0*6r-^U5 0 Kffl^Siirfc^t^K:© 

J MP*^3 - HROM 1 2 0*5«)r-**AA 
£T£X U -7r- h/ty 7 7 7 **®^fi»ttagfc& 
0, XU-X7 1 -hA*^7 7 6^fa^ilii^ihttffitra 
20 5, CPU1 1 O^IEL^7W^A^C:ftteT 

£fc#)0 ^ ) J MP*^ (jmpl-imp4) Sr^frLfc 
6, ROM4 0*6©f-i^SA*i:1"5XiJ-XT- 
F/\*777 6 #fi^»«ttlSK:& 0, X U - Xx- HA 

72>®ftftfc»a#«*^K«fcoT, cpunot 
t€r, rom4 o^e<px-^^A^^*r^xu-xx 

30 &< ROM4 Ol^^^Dy^AiefT^WIBSns. 

[0 0 3 2] ^tc, 03<D^5>^0£#!£LT, J 
MPK^-FROMl 2 0*^©JMP*^3-K© 

a*^7-rs»»wA-F^x7ic«i:as(a*3j«a*u 

&»£CtH>TW»T*. l/vX^4 4(Ct4, 4*5£7F 
l/Xr-?^U rpci+2j **»£SnT^££:T 
3, 03 (m) K^TJ;?^ lMd?;P# 1 T*l&*fi 
^AtSEibfctfS. ^ CPU1 1 0tt*<frSS 

^mi^^ofci&t^i«Wbn6o -rat* 

fcfa-*<0fflStt. H2^45W51t<i7;i/# 1-#8T 

a-?^S»«^^t0 3 (a) - (k) tt, * 
n?tl, 0 2 (a) - (k) ICJJJSTS. -*M^#8 
^*!7BttCCPU 1 1 0(oyn^7A^^>?i4 rpc 
1+2 J %7jk-f (0 3 (d) #B8) o 
[0 0 3 3] +a-/b77 2H 1t-f^;U#2~#4 
50 IC*3^T, ^©ifeffi»3flL3a*ff7fc«)(C7 Fl/X/U 
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4 rpci+2 j £ttJ^T£ (H 3 (g) # 

#HU^;U£&5<Z)T, OR@»15tt, ROMU-F 

fl#6 6*aas-e:ft:^tttB»ca:s. -r&tas. rom 

PWfc. ANDHttl 6««ROMU-H«^6 6*aiB 
SttSttfcKfc*. fi£oT, HU^KDROMU-Ffll 
^6 6I:j£1;Tt-^ jmpl, jmp2^JMP*^ 
3-HROM 1 2 0*>St*— */tX5 OfctiBrtStl*. 
*a-/ty77 2tt, r^/U5 0^e)T"^jmp 
1, jmp2£IK9&tr (03 (e) <DlM^l/#3, 

WTS. i^T, 1M£^1/#8K:*3^T. ^-/ty7 
7 2fctt, JMPA^3-K©- SPTfe^x-^ j mp 
1. jmp2^^nTMo ^OWnST. 5 

[0 0 3 4] m*fi*3&«ll^5B^bT(r^<DT. 

PU1 1 0ttffla*tcJ;5iMR*Ht&T*. C<7)^lK^ 

^45WS«»©D-< CPUllOti, 
^68^HKJK;"T^ (03 (k) #H) o #K 

*U-fey httJBKl-rs. fot, ORSK15I4, RO 

ROM 4 O^bf-^/U 5 O^0x-^ffl****rt6& 
ttfi^&S. AND@»16#ROMU-Hi 

[0035] m*»««»w*ff *n*aa*fta^D 

ifyA\t. ROM4 OKttfflSn-Oi*. ±J6Ufc«!ia 

i^oT, aa*«ia^p^5AonffM*&#^, ro 

CPU1 1 0^«iJiA^ffl ; Syn^7A^5 , cI|7 

[0 0 3 6] 5y^®ttl 4£#«58£«^6 8 

if St. ROM40^f,T"^/U50^r-^ttl 
*J**8llk£*lJ MP^3- HROM12 0^bf-^ 

/us o^to^-^m^^ffiF^snfcttaB©**-??* 

-t©«^lCJ4, J MPM3-FROM 1 2 0**UJ 
££<!:K:&3*<fr j mp 3, jmp4^ 
«ftO»a*i!liyD5 r 7A©jtSt*a-^y77 2 
^ITCPU 1 1 OfclS*.iiSn-6CtJC*:0, £'J& 
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[0 0 3 7] fiJ^®aya^^A^7l-^^, CP 
Ul 1 0<D?U>f7l*%V>*\t7C<DVtmzm2tl&, 
T&fc>^ rpci+2 j IC&S. <fcoT, CPU 1 1 0 
«7KI/Xf-i r 6 2tLT Tpci+2 j fcgjTT&o 
m*ffla^o^7AO»7l*CttH6*c»tt*^*«* 

J;oL TPC1+2 J Ofi*tJ6i;T, 

10 A7772H 7 p O^A^^>?^ Tpcif2 j Kft 
£U 7 K l/X/Ut' rpci+2 J ^tbS^T^o 
t. Jt^(HS&4 6*«Hl/^l/O-Sfi^*Ui*t5<0 
T\ fig, J MP^3- FROM 1 2 0^f)f -^A* 
X5 0IC JMP*4*3-K#HJ*S*l£. <fcoT, IEL 

[0 0 3 8] &±0><fc5£. £©*«M>JE«1K:J:*1 
tf, *^**0ffla*fT5*a-/Xy 77 2**^6 
V-f ^D3>tf^-^fc4o^T, tj-A7 7 7 2*J 
MP*^3-FROM 1 2 0*>S JMP^3-F^t 

5pJffc£i;&^. T&fc^ ^<Z)<fc 5 JM 
P^n-FROMl 2 0*6©JMPi>^3-F©K 

[0 0 3 9] J«3, C PU 1 1 0^O^7At^M 
*^*||ff bT^St*^*3.-Ay77 2**7 HUX 

;U4 8l: rpci+2 j sttiafaciirtifcOfts. 

jt«in!S4 6 *«h ae^-*ai^ 

30 77«14^t7hM^n5OT, ROM4 0 
ROM4 0A^f-^U5 0^r-^[ii 

cfctttf, »tt*^©|gfT^7l»t»tt5Sfefl#6 8t«k 

[0040] mm<owM2. m4\zc(DRw<Dmmv>B 

Hfcfe^T, 1 2 2tt01 KlfcW-* JMP* 
^n- FROM 1 2 0 fcftATRttSftfcV 7 h^x7 
SiJ^#^3-KROM (S2COROM) 

[0 0 4 1 ] ^tCffij^tC^^TittWf^o 77hC?x7 
fflii**^-FROMl 2 2 lCt4, 4$&#tttw»lft-r 
5*^*5 7 7 K»)x7iiE*»W»6!i^»iS 
SftT^S. y7h^x7Si]MWH 
50 illlESfttV^t«. Jttt@»4 6*<HI/'<;KO-a 
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{§^£tH^Ts<^ mm<Dmmi(om^tmm\z, ro 

ttfclC, V7h-5i7aii**^-HROMl 2 2 

Tv ROMU-Hif 6 6ifiHl"<)U\Zt3LZt* 77 h 
>5x7SI&**^3-FA^ 7 7h£x7Sli&*f9M*3 
-KROM1 2 2^6f-^AX5 0£ffi^$n&<> V 

7h^x7*ia*#^3-H<oa*3i«g7'r*t, 

[0 0 4 2] cfcoT, u^I«I2tH CPU1 
1 OttJMPft^-HROMl 2 0 \Z$r1tf]£ tlfc J M 

ft? zip* %m<^mm\(om^hnn<om^^^ 

£<> -tftfc^ EU>:A3^AK#lftT*fc»<B77 
h V x 7«&*«* 3-HSV7H)x 7«&*** 3 
— FROM 1 2 2*5r-^W5 0 JcW**ii:fc^i: 
£Kl<E>^ 77 h£x7»Jj&*3-KROM 1 2 2**6 
(Of S tt5 X U -^f - h A y 7 7 7 Wi^ 
ili&lKffitc&D, XU-Xf-h/^77 6^MIi8 
StikttliK&S. ^LT, CPU1 1 0^IEbi/>7W 
7i^t»ftTSt»©V7 h^x7#J&*#^*^ff b 
fcb, ROM4 OA^^f-^^A^ WXU-Xr 

Ay 7r7 *t<i^iiig«jtttffifC?S:5o 

[0 0 4 3] Sfc, ta-/\'7 77 2^;7 h^x7«ij 
jA^n-HROM 1 2 2*677 htfx7S8&3Mft 

y7h>)x7SE^3-FROM12 2^ 
6©y7h9x7»ii**^3-H©lt*aiL3J<tlSS 

n, S0iA^Ma7 p D^^A^5feaS7HUX^^3--F 

[0 0 4 4] Sgffi<0«ffi3. BI5HC©8W©ift©» 

0T&£ O outfe, ~>>£0l^ ^7 p T-f ^D3>tf^. 
-^SfllKTS. HlCiS^T, 18UCPU110MO 
T-^OA^tE^: LT*a-/t777 2 £ J MP^a 
-KROM12 0 t©-5^©^1*n^Sa*?TSX^^ 
fElK, 6 1BROMU-HOT6 6**HW<;H;:&£ 
tfi^ilfflttffiKI&O ROM 4 O^etB^^tlfex-^ 
£f-^/U5 OfCiiig^it^XU-XT— My7 7 
-t(D*&0«fi)EBS!ltt, 0 1 IC^£n;fc«j&giSt 
iHUtXZ)"?**. Z(Dm&lZlX. Jttt@K4 6 £tt, 
l/yX^4 4(Dm^tCPU 1 1 0^ffl*t57HI/X 

J MP^n-K^7fS^7 0(0*l:«toTUty htt 
ffilcStaSo 5u/fEttl 4<0|±l^tt, XU-Xf-h 
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yWy^lS&l 8tt, 77«14^RW 
05t*(C*iL-/1y7r 2<SDffl***CPU 1 1 0\Z&m 

znz>&o\ztyv&?Lt>nz> 0 

[0 0 4 5] H6ttl5JfiO«ffi3^«t*T-f £U3>tf 

-?-f £ □=] > hri-^<z)«-»»a)«ia*^T H 
6 (a) - (k) tt. -tn-etl, 02 (a) - (k) 
*tJfrf3. fc£U 0 6 (c) ©fi«rttt, 
/0 77 2*>SCPU1 1 0tA**tlfcf-^*fcttJ M 
P**3-HROMl 2 0^5 CPU 1 1 OlZXtlZft 

[0 0 4 6] &Kft«UC^>TttWf !/yX^4 4 
ttt, rpci+2 J ^R^StlT^StTSo H6£S 
T 1M^# lKASflfRftt, +a-A777 2Mffi 

U^K^oT, CPU 1 10H +a-Ay77 2* 

S0f-*a*Aar*ttiBK:aa£T3. -ti/T, cp 
unon +a-;b7 7 2i:»l/T7Fi/X rpc 
20 1 J ©f-^^Stlfcttl) (06 (d) WM^I/ 
#1#RB) . f 5<fc, +3.-A7 77 2U rpci J £ 
7Hl/X/1X4 8tW*-r5ttt)C ROMU-FI 

5;77 7tt^iiia»ihtRffiT*So 7Fl/Xf^-y 

4te* 7Hl/X/U4 8±<o rpcu S-fn-Fb 

T, KSS*^*tt*tlT^5*^3-H*ROM4 0 
fcffl^Sit:*. XU-Xf-h/ty77 6 1llHW 
OROMU- 6 6l£cfcoT^S»RtifcfcS0 

Ay77 2lt, f 5 0 *^ 5*^3 - H S A*f 
£ 0 tfc^ri- Ftt2A>f h»ttTR*fflStl*0"r, R 
OM4 0l42/HKOf-^opl, op2£tb*)U 
*a-Ay77 2U, f-^opl, op2^n 
(0 6 (e) (B+Kd'JH* 1, #2 #88) o -f&fc>^ 
^-/V>77 2«Of-^li T2j fcfc* (0 6 
(b) <D^?)l# 1, #2#!H) o 
[0047] CPU1 10*^7KI/X Tpci J C7)x 
-?Og*i«*^ft<Ot?, +a-A777 2H 
40 op l£CPUl 1 0\znLXmflt^ a cfcoT, 
-;\y77 2rt®7-^*B r l j (06 (b) 

d?JU# 2 #Hg) . f-^ft** rij £&t>fc<0 
T% +a-/ty77 2H, A^ftffiOfflSS^fT-T 

ffccfe^ TPCII2 J £7 FI/XAX4 8\Ztti1l 
?Z>ttb\Z> ROMU-KSt6 6SHI/^;HCT 
£ 0 — r-^opl^l -3(7)t^^3- HCO^^n- 
Kt*5ut*cpu i l QifimVrirzt (06 (c) 
2#HB) , Ay 77 2 £«k£flM*<& 

cpuiiote, *-^7> F***Mfta 

50 ntl^7FI/X rpci + 1 J cDx-^^4 1 ^-/N^y7 
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7 2KB3KTS (06 (d) <DlM2;l'#2'-#4# 

us) o ta-Ay772ii *©s*jcjci;t. 

T^Sr-^o p2*CPU 1 1 Oldffi^TSo J:^ 

6 (b) 3#BB) o CPU 1 1 Ott, 1M 

^;|/# 5—# 8 fcii^T, r-^opl, op2*&& 

[0 0 4 8] *a-/V;7 7 2 rpci+2 J 
X/U4 8 fcHJflTatifcKROMU-Kfl^&Hl/ 
^HCbfcCDT, K^Srftfe^x-^o p 3, op4**R 
OM4 0*>5T-£AX5 0f;:Ui2l3tl£« ta-Ay 
7r2H f-^/U50A^f"^op3, op4£ 
(06 (e) <7>1M 3, #4«B) . J: 

(0 6 (b) <0lM£;i/#4#JH) . x-^fttt T2J 

+»rr£. i/yx?4 4i:ii rpci+2 J *<R5E 
StlT^S**, Jt«cllft4 6B;7FUA/1A4 8*»A 

[0049] CPU110I1 f-^opl, op2T 

yy2\z, rpci+i j (0*©7Hi/x rpc 

i+2j o^3-HSB#t5 (0 6 (d) 0>iM£;p 
#8, #9#K) o TSt, tt«!iatt4 6©-*©A* 
Kfc rpci+2 j tfttttSn*©"?. JtlftiaB&4 6tt, 
HU^;KZ)-S«#ftta*"r-6 (0 6 (h) *HB) . « 
oT, 7yfl8l 4**-fey h£n# (06 (r) OU- 

f^;i/#9#Bg) . ^y^Htti 4 0ffi^^HU^;nr 
X'J-Xr- h/ty 7 7 7ttffi^«»RffiK: 
&5. I^B#t^ X-f y^lHlttl 8**, CPU 1 1 0 tX 

[0 0 5 0] IHff[n|Rk8». 5y^H»l 4<0U^«*H 
l/^UK&StfiftU JMP*^-FROM12 0 
JMP^IMTTtii^^^o JMP^ 
3- FROM 1 2 0**5, £t\ ft^n-H©«*J©l 

plfi X'J-Xf-hA77r 7 43cfctfA'r ^Eltt 
1 8^LTCPU1 1 OKA^T* (0 6 (c) 

< 9#fig) . 
[0 0 5 1 ] +a-A*7 77 2H CPU 1 10 

7^67 Fl/ A rpci+2 J (2t*H*3-K£g*£nfccD 

«)siTi^f-?op 3^cpui i omizmt) 

T-5. b^U A< 8HCPU11 0<h^^ 

-A777 2 <t£9J9«bT^l><BT, :Wr-^op 
3I1CPU1 1 OfcttttSfc^o ta-/ty7 7 2**1 

-/t7 77 2rt<Dr-j'»tt r l j \zte& (0 6 (b) 
9#BB) o S£oT, *a-Ay77 2lt 
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ft*<Djfe*0«ia£SHT£. <^ T * 7HI/X rpc 
1+4 , PC1+5J i:*$f-^op5, op6^ROM 
4 0*6f-?/U5 0^^bT^r=L-/iyyy 2\ZX 
t)?Z> (0 6 (g) <DiM*;U#9-#l lfcJ:^0 6 

(e) o^-f^^# io, #1 i#hd . coea, * 

a-/V;77 2rtfl)r-?fttt r 3J fcfc* (0 6 

(b) ©-tK^;u# 1 o#flg) o 

[0 0 5 2] CPU1 10H r— * j m p 1 J M P 

J0 ^7>H*t#Sfc»C, *a-/ty77 2II rpd+3 
j ^)T-^*S*t^ (0 6 (d) <£>+M^;i/#9- 

#11)0 +^7772(1 *o«*i:*i;t«» 
LTMr-^op4, op 5&CPU1 1 OfflKttl* 
f&o A-f y^BKl 8«CPU11 0t*a-/t7 7 
7 2 £*W0dLT^£<Bt?- T"^op4, op5tt 
CPU1 1 0C:tttte>&^. b**U *a-/ty77 2 

rtox-^&te r 1 j \zuz> (06 (b) wm^* 
ll#i) o CPUllOli JMPK^-FwSD 
©1 AW h&S*"f5fcae>^, 7FUXx~^6 2<hb 
20 T rpCl+5 j Zttifi-tZo *a-/t7772li 

g^K/SbT* fi»LW57-?op6*CPUl 1 

0 Ksfteiit-^u A-f y^Bttl 8ttCPUl 1 Oi+a 
-Ay772t*«0ibTMOT, T-?op6H 
CPU1 10l:liSb^^ b^U +a-A7 77 2 

rt©7-^aa ro j \zte%> (06 (b) cotK^# 

1 2 #$D o 

[0 0 5 3] ££>ffl, CPU 1 1 0\Z\t. AU-Ar— 
h/ty 7 7 7 A-f s/^Btt 1 8 bT^-^ j 
mp 2-jmp4tfA«nS. £^T, CPU 1 1 0 
30 0:/n^7A#£>*©ffitt. JMP#W^7>K 
Sfc, CPU1 10H 
6 8^W^-T5 (0 6 (k) #H) o W»@K8n J 
MP»^-HtfJMP#^3-HROM 12 0*e»ffl 
^StmSfcofcKpjfi"^ JMP*^n-HJH7«^7 0 
*HU^;HcSl^±tf5 (0 6 (i) #HS) o 5y^tsl 
H14I1 JMP»*3-H»7fi^7 0<0:fr&±**0 

LI/^H:&S (0 6 (j) <2+K^# 1 4#ffi) o 

KROM120SCPU 1 1 0^<bSJ9 8tU *3.-A* 
y 7 7 2 £C P U 1 1 0 KfflKTS. 
[0 0 5 4] ta-rt^772li, iM^tf 1 It* 
^n-KS^StOTStfeC rpci+6 J ^7 
H 1/ A/\' A 4 8 tCttl^-r& <h 1 1> R OM U - Hfi# 6 
6&HU^tC-T^> (06 (f) , (g) <DV'{9)V# 
1 1 -# 1 3 089) o HI/^;K0ROM'J- h*fi^6 6 
t^bT, ROM40*6, 7HUA Tpci+6 , PC 
1+7 j <D"r-9 Top, op8j *<x-^AA 5 0 tCtJU 
50 ^^tl^o *a-Ay77 2li, T"^/U5 0^6r 
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— 9 fop 7, op8j £&<9&&» L**U 

[0 0 5 5] H7<0^5>^H*#HBLT, J 

MPft^-HROMl 2 0^bOJMP^3-K^) 

-TS. l/yX?4 4l:(i «rJt7FU'XT-*iLT 
rpci+2 j «^nt^5W5, 07 (m) 

So cpu 1 1 o»±*^sifT+ , r*sA^, 

V-f ^D3>t:^-^tC^l^T, H 7 C felt* If 

ffla^*-r^7 (a) - (k) a, ^-n-etu H6 

(a) - (k) H6^"r«^tRI*t, 

lM^#8<ajirrR#K:CPU 1 lO<D7u>/7l*i3V 
>*tt rpci+2 j *Sf (0 7 (d) #Sg) o 

[0056] m*B*^R^a^LT^fc©-r, 

^O*fT^7bfciJ--f^;U#8<0»7WfK:fe^T, c 
PU1 l 0ttMii*B*^J:5^IBE&8BJ&-rs. T^a^ 

tUT rpci+2 j ttfti^Stlfc^. *fc, 
^6 8KJ;oT, +3.-A77 7 2(WJ7StlS. S'J 
a*jB8^Dif7Att, ROM4 OfctettStlT^*, 
£t», +a-A7 77 2}l CPU1 1 0j&>SB#£*1 
fc#J&#ffla ^D^7AI:6H'5M3-HSROM4 
O^A^U CPU 1 1 OKHfcj&fS, 

[0057] c<z>**fi©jgii3-ej±, cpuiio^e 

?>7 K 6 2 J£ttBtt4 6 KltftAfiSnT 

7FUX TpCl+2 j <D&tfl<b#mz$>£tii 

4©H1*HU^W:45&^. ftoT, CP 
U 1 1 0^JMP^3-FROMl 2 OC&ttSn* 

ttffifc&s&^an?, rom4 ort©«ia*&a^o^ 

5AttHIft<CPUl 1 0lc*^T^frSns. 
[0 0 5 8] fflafrjaayay^A^^TSt, CP 

u 1 1 oo^atfy&tjyyptefcovtmizmzn&o 

tt£t>%, rpci+2 J KftS. ctoT, CPU 1 1 0 
l47H^f-^6 2tLT Tpci+2 j £tH£lT£<, 
■T5t, tt«@K4 6*mi/^KO-Sit*lll^TS 
£>T, J MP#^3 - FROM 1 2 O^bC PU 1 1 0 
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\Z J MPK3- KA^Hi^StlSffla^BMfiSns, 
[0 0 5 9] BUhO.fc'SK:. £<&j|ffi0»ffi3l;:<fcn 
tf, #^O*«[0fflaSff , 5*3.-/ 1 C!y7r2*#T5 

*©*5fc*££tt. JMP*^3-KROMl 2 
0^6<DJMP*^3-KflD«t*HiL3&«fiffc*n, *'J& 
*ffl.a^py7AOjfeffi7 Kl/X(D^a-H^f,I^ 

nSo 

[0 0 6 0] ±C©€-*Jfi<0®lfiTtt, JMPA^a- 
H ROM 1 2 OS&ttV? h£x7»J&*ft<T*3-FR 
OM122 tcM^WM^^tl^l&CO^ 

ck5fcbTt>«t^o *fc> l/vX?4 4M07FI/ 
X«a*<«MftT*S«k5JCb, aSOJMPft*3-H 
ROM1 2 0$fctt77 F^x7SIM^^-FRO 
Ml 2 2£RW"Tfc«fc^. l/yX^4 4©t'7h 

20 fitti&1*bt>7 HI/X/U4 8 Otis/ hftfcl— »UT^ 
S&fitt&^o ROM^7 FUX£ffl£7 FUXAX 

4 8C0t:^ hSiOfefi^tTy HfiT7£-feXT#** 
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